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Abstract of EP1344643 

A polyester laminate film comprising plural polyester layers, which comprises one surface layer 
comprising a polyester and a lubricant having an average particle size of 1-3 mu m in a proportion of 
1-5 wt% and die other surface layer comprising a polyester wherein 5-15 mol% of the entire acid 
component is a dimer acid component, the polyester laminate film having a crystallization peak 
temperature of 80-120 DEG C under temperature rise of the film. The polyester laminate film of the 
present invention has a lower crystallization peak temperature when the film is under temperature 
rise, as compared to conventional polyethylene terephthalate. As a consequence, the film is free of 
whitening upon retorting, even after the film was subjected to remelting treatment and rapid cooling 
for noncrystallization and unorienting. Therefore, the film serves well as a laminate film for food 
containers and beverage cans that undergo retort sterilization. Inasmuch as the polyester layer on one 
surface contains a large amount of a lubricant and has releasing property, the film serves well as a 
laminate film for a metal plate, which is required to have releasing property from a mold during 
manufacture of containers such as a two-piece can. The polyester layer on the other surface contains 
a large amount of dimer acid and the film is superior in impact resistance. Hence, the film serves 
well as a laminate film for a metal container which is susceptible to damage due to impact during 
distribution process. 
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(54) Polyester laminate film, metal plate laminated with this film and film-laminated metal 
container 



(57) A polyester laminate film comprising plural pol- 
yester layers, which comprises one surface layer com- 
prising a polyester and a lubricant having an average 
particle size of 1-3 urn in a proportion of 1-5 wt% and 
the other surface layer comprising a polyester wherein 
5-1 5 mol% of the entire acid component is a dimer acid 
component, the polyester laminate film having a crys- 
tallization peak temperature of 80-1 20°C under temper- 
ature rise of the film. The polyester laminate film of the 
present invention has a lower crystallization peak tem- 
perature when the film is under temperature rise, as 
compared to conventional polyethylene terephthalate. 
As a consequence, the film is free of whitening upon re- 
torting, even after the film was subjected to remelting 
treatment and rapid cooling for noncrystallization and 



unorienting. Therefore, the film serves well as a lami- 
nate film for food containers and beverage cans that un- 
dergo retort sterilization. Inasmuch as the polyester lay- 
er on one surface contains a large amount of a lubricant 
and has releasing property, the film serves well as a lam- 
inate film for a metal plate, which is required to have 
releasing property from a mold during manufacture of 
containers such as a two-piece can. The polyester layer 
on the other surface contains a large amount of dimer 
acid and the film is superior in impact resistance. Hence, 
the film serves well as a laminate film for a metal con- 
tainer which is susceptible to damage due to impact dur- 
ing distribution process. 
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Description 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates to a polyester 
laminate film to be laminated on a metal material forfood 
cans and beverage cans for soft drinks, beer and the 
like, a metal plate that has been laminated with said film 
and a film-laminated metal container obtained by form- 
ing said plate. More particularly, the present invention 
relates to a polyester laminate film particularly suitable 
for inner and outer walls of a two-piece can, a metal plate 
that has been laminated with this film and a film-lami- 
nated metal container obtained by forming said plate. 

BACKGROUND OF THE INVENTION 

[0002] In a known method for the prevention of corro- 
sion, a thermoplastic film is laminated on the inner wall 
and outer wall of a metal can. For example, Japanese 
Patent Unexamined Publication No. 7-227946 discloses 
a polyester film to be laminated on a metal material for 
food cans. This polyester film is superior in scratch re- 
sistance, and a metal plate laminated with this film 
(hereinafer to be referred to as a film-laminated metal 
plate) is free of degradation of a product value due to 
the occurrence of scratches on the film surface in, for 
example, a can manufacture step comprising forming a 
metal plate into a cylindrical shape and seaming lids on 
the upper and lower openings of this cylinder, when the 
film-laminated metal plate is delivered or subjected to 
seaming. 

[0003] The above-mentioned polyester film is superi- 
or in resistance to seaming, and associated with less 
elution of oligomer from the film during heat treatment 
such as retorting applied after can manufacture and 
packing food therein. Consequently, this film serves well 
as a film to be applied to the inner wall of a metal con- 
tainer. 

[0004] Cans for soft drinks include a so-called three- 
piece can wherein lids are set on the upper and lower 
openings of a cylinder formed using a metal plate, and 
a so-called two-piece can wherein a metal plate is drawn 
deep to form a container part and a lid is seamed onto 
the upper opening of this container part. 
[0005] In the case of a three-piece can, a film-lami- 
nated metal plate is formed into a cylindrical shape, but 
in the case of a two-piece can, a film-laminated metal 
plate undergoes a draw-wipe forming. 
[0006] Consequently, the film to be laminated on a 
metal plate that is used to make a two-piece can is re- 
quired to have superior moldability that allows the film 
to be molded following the shape change of the metal 
plate. At the same time, the film is required to show su- 
perior adhesion to the metal plate. When the film has 
insufficient moldability or poor adhesion to the metal 
plate, the film may come off from the metal plate (i.e., 
delamination) or the film may be broken during manu- 
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facture of the container part of a two-piece can. 
[0007] A film-laminated metal plate is formed into the 
container part of a two-piece can by repeated ascending 
and descending of a punch used for drawing. Therefore, 

5 the film constituting the inner wall of the container is re- 
quired to be easily releasable from the punch. 
[0008] Moreover, the film constituting the outer wall of 
the container is required to be free of whitening or pre- 
cipitation of oligomer due to heat treatment for retorting 

10 or printing, which is applied after can manufacture in- 
cluding drawing and wiping. 

SUMMARY OF THE INVENTION 

15 [0009] It is therefore an object of the present invention 
to provide a polyester laminate film superior in adhesion 
to a metal plate, moldability, releasing property, resist- 
ance to heat treatment and strength, that can be applied 
as a laminate film for a metal plate to be used for man- 

20 ufacture of two-piece cans; a metal plate that has been 
laminated with this film; and a film-laminated metal con- 
tainer obtained by forming this metal plate. 
[001 0] The present invention provides two aspects as 
represented by the following (1 ) - (8) and (9) - (1 6). 

25 

(1) A polyester laminate film comprising plural pol- 
yester layers, which comprises one surface layer 
comprising a polyester and a lubricant having an av- 
erage particle size of 1-3 \im in a proportion of 1-5 

30 wt% and the other surface layer comprising a poly- 
ester, wherein 5-15 mol% of the entire acid compo- 
nent is a dimer acid component, the polyester lam- 
inate film having a crystallization peak temperature 
of 80-1 20°C under temperature rise of the film. 

35 (2) The polyester laminate film of (1) above, which 
has been biaxially oriented. 

(3) A film-laminated metal plate comprising a metal 
plate and the polyester laminate film of (1) or (2) 
above laminated on the metal plate in such a man- 

40 ner that said other surface layer of the film is in con- 
tact with the metal plate. 

(4) The film-laminated metal plate of (3) above, 
wherein the film is obtained by rapid cooling after 
heat treatment, so that the film is substantially non- 
45 crystalline and unoriented. 

(5) A film-laminated metal container comprising a 
metal container and the polyester laminate film of 
(1) or (2) above, said film being laminated on the 
inner wall of the metal container in such a manner 

so that said other surface layer of the film is in contact 
with the metal container. 

(6) A film-laminated metal container obtained by 
forming the film-laminated metal plate of (3) or (4) 
above in such a manner that the film constitutes an 

55 inner wall of the film-laminated metal container. 

(7) The film- laminated metal container of (5) or (6) 
above, wherein the film is obtained by rapid cooling 
after heat treatment, so that the film is substantially 
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noncrystalline and unoriented. 

(8) The film-laminated metal container of any of (5) 
-(7) above, which is a two-piece can. 

(9) A polyester laminate film comprising plural pol- 
yester layers, which comprises one polyester sur- 
face layer having a melting peak temperature of 
200-260°C and a crystallization peak temperature 
of 60-1 00°C under temperature rise of the layer, 
and the other polyester surface layer having a melt- 
ing peak temperature of 1 80-240° C and a crystalli- 
zation peak temperature of 60-1 00°C under tem- 
perature rise of the layer, wherein the melting peak 
temperature of said one polyester surface layer is 
higher by 5-25°C than the melting peak temperature 
of said other polyester surface layer. 

(1 0) The polyester laminate film of (9) above, which 
has been biaxially oriented. 

(1 1 ) A film-laminated metal plate comprising a metal 
plate and the polyester laminate film of (9) or (10) 
above laminated on the metal plate in such a man- 
ner that said other surface layer of the film is in con- 
tact with the metal plate. 

(12) The film-laminated metal plate of (11) above, 
wherein the film is obtained by rapid cooling after 
heat treatment, so that the film is substantially non- 
crystalline and unoriented. 

(13) A film-laminated metal container comprising a 
metal container and the polyester laminate film of 
(9) or (10) above, said film being laminated on the 
outer wall of the metal container in such a manner 
that said other surface layer of the film is in contact 
with the metal container. 

(14) A film- laminated metal container obtained by 
forming the film-laminated metal plate of (1 1 ) or (1 2) 
above in such a manner that the film constitutes an 
outer wall of the film-laminated metal container. 

(15) The film-laminated metal container of (13) or 
(14) above, wherein the film is obtained by rapid 
cooling after heat treatment, so that the film is sub- 
stantially noncrystalline and unoriented. 

(16) The film-laminated metal container of any of 
(13)-(15) above, which is a two-piece can. 

DETAILED DESCRIPTION OF THE INVENTION 

[0011] The first embodiment of the present invention 
is described in detail in the following. 
[0012] The polyester laminate film of the present in- 
vention comprises the following specific polyester layers 
constituting the surface layers. 
[001 3] The polyester layer on one side of the inventive 
polyester laminate film (hereinafter this polyester layer 
is to be briefly referred to as polyester layer A) is ex- 
plained in the following. This layer is not brought into 
contact with the metal plate. 

[001 4] The polyester layer A is made from a polyester 
composition A containing a polyester and a lubricant 
having an average particle size of 1 -3 u.m in a proportion 



of 1 -5 wt%. When compared to the typical lubricant con- 
tent (0.05-0.2 wt%) of conventional polyester films, the 
lubricantcontentofthepofyestercompositionAis rather 
high. This is because a film-laminated metal plate ob- 
s tained by laminating the inventive film on a metal plate 
requires 1 wt% or more of a lubricant to ensure releasing 
property of the film from a punch during drawing. A lu- 
bricant in an amount exceeding 5 wt% does not enhance 
releasing property and is economically disadvanta- 
ge geous. The lubricant content is preferably 1-3 wt%, 
more preferably 1 -2 wt%. 

[001 5] The average particle size of the lubricant is 1 -3 
ujd, preferably 1-2.5 urn, and more preferably 1-2 u.m. 
When it is less than 1 u.m, the releasing property of the 

15 film from a punch cannot be improved. A lubricant hav- 
ing the average particle size exceeding 3 \im leads to 
disadvantageous effects that the releasing property of 
the film from a punch reaches saturation, the lubricant 
easily drops due to abrasion, and the film may become 

20 broken during lamination on a metal plate. 

[001 6] The lubricants to be used in the present inven- 
tion are preferably inert inorganic particles and 
crosslin ked polymer particles. Examples of the inert in- 
organic particles include silica, alumina, kaoline, clay, 

25 titanium oxide, calcium phosphate, calcium carbonate, 
lithium fluoride, barium sulfate, carbon black and the 
like. Thecrosslinked polymer particles are subject to no 
particular limitation as long as they have heat resistance 
to endure the temperature during melt-forming of poly- 

30 ester. For example, they may be obtained by addition 
polymerization, condensation polymerization, polyaddi- 
tion and the like. The crosslin ked polymer particles ob- 
tained by addition polymerization may be obtained from 
a copolymer of a monomer such as acrylic monomer (e. 

35 g. t acrylic acid, methacrylic acid, acrylate and the like), 
styrene monomer (e.g., styrene, alky] substituted sty- 
rene and the like) and the like, and a crosslinking mon- 
omer (e.g., d'rvinyl benzene, divinyl sulfone, ethylene 
glycol dimethacrylate, trimethylolpropane trimethacr- 

*o yiate, pentaerythritol tetrameth acrylate and the like). 
The crosslinked polymer particles obtained by conden- 
sation polymerization or polyaddition include those of 
melamine resin, benzoguanamine resin, phenol resin, 
silicone resin and the like. Of these, crosslinked polymer 

^5 particles obtained from a copolymer of acrylic monomer 
and/or styrene monomer and crosslinking monomer are 
particularly preferable. The method for producing these 
crosslinked polymer particles is not particularly limited 
and may be emulsion polymerization, suspension po- 

50 lymerization and the like. The particle size and particle 
size distribution of the aforementioned crosslinked pol- 
ymer may be adjusted by pulverization, classification 
and the like. 

[0017] This lubricant may be used alone or in combi- 
55 nation. The method for adding said lubricant to polyester 
composition A is not particularly limited. For example, it 
may be added during synthesis of polyester, preparation 
of the composition comprising polyester and other ad- 
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ditives, or formation of the layer by extrusion of the com- 
position from an extruder. A master batch containing the 
lubricant may be prepared in advance and added. 
[0018] The polyester composition A has a cyclic trimer 
(e.g., ethylene terephthalate cyclic trimer) content of 
preferably not more than 0.7 wt%, more preferably not 
more than 0.6 wt%, and particularly preferably not more 
than 0.5 wt%. The cyclic trimer content of preferably not 
more than 0.7 wt% aims at suppressing the possible 
precipitation of oligomer in the film. As mentioned later, 
when a two-piece can is to be produced, a film-laminat- 
ed metal plate comprising the inventive film is subjected 
to a remelting treatment to make the film unoriented. An 
unoriented polyester is more prone to precipitation of ol- 
igomer than an oriented polyester. When the unoriented 
polyester has a high cyclic trimer content and when a 
two-piece can having this film on the inner wall is filled 
with a beverage and subjected to heat treatment such 
as retorting, the oligomer elutes out easily. The eluted 
oligomer migrates into the beverage and degrades the 
taste and flavor of the content. In addition, a can having 
this film on the outer wall loses superior appearance 
when the oligomer precipitates in the polyester layer A. 
[001 9] The cyclic trimer (e.g., ethylene terephthalate 
cyclic trimer) content of the polyester composition A is 
set to 0.7 wt% or less by any method. For example, it 
may be extracted with water or an organic solvent from 
a film comprising the polyester layer A. Alternatively, 
polyester layer A may be formed from a polyester con- 
taining less cyclic trimer. Of these, the latter is econom- 
ically beneficial. 

[0020] In this latter method, the polyester containing 
less cyclic trimer may be produced by any method. For 
example, solid phase polymerization; heat treatment 
under reduced pressure or extraction with water or an 
organic solvent after polymerization; a method combin- 
ing these methods; and the like may be applied. Partic- 
ularly preferable method comprises producing a polyes- 
ter containing less cyclic trimer by solid phase polymer- 
ization and extracting the resulting polyester with water 
to reduce cyclic trimer. This method most effectively in- 
hibits production of cyclic trimer during a film forming 
process. 

[0021 ] The polyester to be contained in the polyester 
composition A is not particularly limited. Preferred are 
polyethylene terephthalate copolymer and polybutyrene 
terephthalate copolymer. 

[0022] Other copolymer components constituting the 
polyester include dicarboxylic acid component such as 
isophthalic acid, p-p-oxyethoxybenzoic acid, 2,6-naph- 
thalene dicarboxylic acid, 4,4 , -dicarboxydiphenyl l 4,4'- 
dicarboxybenzophenone, bis(4-carboxyphenyl)ethane, 
adipic acid, sebacic acid, 5-sodium sulfoisophthalate, 
cyclohexane-1,4-dicarboxylic acid, dimer acid and the 
like; glycol component such as propylene glycol, bu- 
tanediol, neopentyl glycol, diethylene glycol, cyclohex- 
ane dimethanol, ethylene oxide adduct of bisphenol A, 
polyethylene glycol, polypropylene glycol, polytetrame- 



thylene glycol and the like; and oxycarboxyiic acid com* 
ponent such as p-oxybenzoic acid. Other copolymeriz- 
able components include a compound having amide 
bond, urethane bond, ether bond, carbonate bond and 

5 the like in small amounts. 

[0023] The above-mentioned polyester can be syn- 
thesized by a conventional method such as direct ester- 
ification wherein dicarboxylic acid and glycol are directly 
reacted; ester exchange wherein dimethyl dicarboxylate 

10 and glycol are reacted; and the like. These methods may 
be batch-wise or continuous. Alternatively, solid phase 
polymerization may be used to increase molecular 
weight. The solid phase polymerization is advantageous 
in reducing the cyclic trimer content, as mentioned 

15 above. One or more kinds of the polyester(s) synthe- 
sized in this way may be added to the polyester compo- 
sition A. 

[0024] The above-mentioned polyester composition 
A contains the above-mentioned polyester, lubricant 

20 and, where necessary, other additives such as inorganic 
fine particles, incompatible thermoplastic resin, antioxi- 
dant, heat stabilizer, ultraviolet absorber, plasticizer, 
pigment, antistatic, crystal nucleating agent and the like. 
When the inventive film is used for an outer wall of a 

25 metal container, an antioxidant is preferably added to 
the polyester composition A in a proportion of 0.01-1 
wt%. 

[0025] When the above-mentioned various compo- 
nents are mixed, the polyester composition A preferably 

30 has an intrinsic viscosity of 0.6-1 .2. When the polyester 
composition A has an intrinsic viscosity of less than 0.6, 
the obtained film may have poor mechanical properties 
and when the intrinsic viscosity exceeds 1 .2, the film has 
excessive quality and the productivity of the starting pol- 

35 yester decreases, which is economically harmful. In the 
present invention, the intrinsic viscosity was measured 
by a method described below. 
[0026] The polyester layer A made from the above 
composition has a crystallization peak temperature un- 

40 der temperature rise of the layer of preferably 80-1 20°C. 
This aims at setting the crystallization peak temperature 
of the entire film under temperature rise to 80-1 20°C. 
For the crystallization peak temperature of the polyester 
layer A under temperature rise to be in the above-men- 

45 tioned range, one or more suitable polyesters may be 
added from among those to be added to the polyester 
composition A, to achieve the desired crystallization 
peak temperature, or a polyester containing specific po- , 
lymerizable components may be added to achieve the 

so desired crystallization peak temperature. In the present 
invention, crystallization peak temperature under tem- 
perature rise is measured by a method described below. 
[0027] The polyester layer on the other side of the in- 
ventive polyester laminate film (hereinafter this polyes- 

55 ter layer is to be briefly referred to as polyester layer B) 
is explained in the following. This layer is brought into 
contact with the metal plate. 

[0028] The polyester layer B is made from a polyester 
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composition B containing a polyester comprising a dim- 
er acid component in a proportion of 5-15 mol%, prefer- 
ably 7-13 mol%, and more preferably 8-12 mol%, of the 
entire acid component. 

[0029] The dimer acid is added as a polymerizabie 
component of a polyester to improve impact resistance 
of a film. The amount thereof of less than 5 mol% results 
in breakage and flaw of the film, due to an impact exert- 
ed from outside during distribution of a film-laminated 
metal plate and a metal container formed from said film. 
When the amount exceeds 15 mol%, heat resistance 
and strength of the film may be degraded. The impact 
resistance may be improved by addition of dimer acid 
not only to polyester layer B but also to polyester layer 
A. In the case of a film-laminated metal container formed 
from a film-laminated metal plate and having the film 
constituting the inner wall of the container, polyester lay- 
er A of the film to be in contact with the content (e.g., 
food) of the container preferably does not contain a large 
amount of dimer acid as a polymerizabie component. 
This is because the dimer acid may affect taste and fla- 
vor of the content. The impact resistance of the film as 
a whole can be improved as long as at least one of pol- 
yester layer B to be in contact with the metal plate and 
polyester layer A free from contact with the metal plate 
has an enhanced impact resistance. 
[0030] The dimer acid can be obtained by dimeriza- 
tion of unsaturated higher fatty acid such as oleic acid 
and the like and generally has an unsaturated bond in 
a molecule. It may have a lower unsaturation degree up- 
on hydrogenation. Hydrogenated dimer acid is more 
preferable, since the film has improved heat resistance 
and flexibility. In the dimerization step, a linear or 
branched structure, alicyclic structure or aromatic nu- 
cleus structure is formed, but the structure and amount 
thereof are subject to no particular limitation. 
[0031 ] The polyester to be added to polyester compo- 
sition B contains the aforementioned dimer acid as a po- 
lymerizabie component in a proportion of 5-15 mol% of 
the entire acid component. The glycol component and 
dicarboxylic acid component other than dimer acid are 
subject to no particular limitation. The dicarboxylic acid 
component can be optionally selected from, for exam- 
ple, terephthalic acid, isophthalic acid, p-p-oxyethoxy- 
benzoicacid, 2,6-naphthalene dicarboxylic acid, 4,4'^- 
carboxydiphenyl, 4,4'-dicarboxybenzophenone, bis 
(4-carboxyphenyl)ethane, adipic acid, sebacic acid, 
5-sodium sulfoisophthalate, cyclohexane-1 ,4-dicarbox- 
ylic acid and the like, with preference given to tereph- 
thalic acid. The glycol component may be, for example, 
ethylene glycol, propylene glycol, butanediol, neopentyl 
glycol, diethylene glycol, cyciohexane dimethanol, eth- 
ylene oxide adduct of bisphenol A, polyethylene glycol, 
polypropylene glycol, polytetramethylene glycol and the 
like, with preference given to ethylene glycol. The copo- 
lymerizable components other than the above include 
oxycarboxylic acid component such as p-oxybenzoic 
acid and a compound having amide bond, urethane 



bond, ether bond, carbonate bond and the like in small 
amounts. 

[0032] The synthetic method of the above-mentioned 
polyester, additives for polyester composition B to be 

5 added on demand, intrinsic viscosity of polyester com- 
position B, and the like may be those described above 
with regard to polyester composition A. 
[0033] The polyester layer B consisting of the above 
composition has a crystallization peak temperature of 

10 preferably 80-1 20°C when the layer is under tempera- 
ture rise. This aims at setting the crystallization peak 
temperature of the entire film to 80-1 20°C when the film 
is under temperature rise. For the crystallization peak 
temperature of the polyester layer B under temperature 

15 rise to be in the above-mentioned range, one or more 
suitable polyesters may be added from among those to 
be added to the polyester composition B, to achieve the 
desired crystallization peak temperature, or a polyester 
containing specific polymerizabie components may be 

20 added to achieve the desired crystallization peak tem- 
perature. 

[0034] In the inventive polyester laminate film, poly- 
ester layer A preferably has a thickness of 3-20 urn and 
polyester layer B preferably has a thickness of 3-20 um 

25 When the polyester layer A has a thickness of less than 
3 u.m, the film cannot show sufficient releasing property 
from a punch during drawing and the like. When the pol- 
yester layer B has a thickness of less than 3 ujti, the film 
cannot show sufficiently high impact resistance. The film 

30 as a whole preferably has a thickness of 1 0-40 u.m. 
[0035] The inventive film need only be a laminate 
wherein one surface layer is the polyester layer A, and 
the other surface layer is the polyester layer B. It may 
not have a two- layer structure. Polyester layers having 

35 similar compositions to the polyester layer A and the pol- 
yester layer B, or different compositions may be further 
formed between the polyester layer A and the polyester 
layer B to give a multi-layer structure. The laminating 
method is subject to no particular limitation and multi- 

40 layer extrusion or extrusion lamination may be em- 
ployed. 

[0036] The film of the present invention has a crystal- 
lization peak temperature of the film as a whole of 
80-1 20°C when thefilm is under temperature rise. When 
45 the crystallization peak temperature of the film under 
temperature rise is 80-120°C, whitening of the film and 
generation of white spots on the film after retorting can 
be inhibited. This is because the crystallization peak 
temperature is lower than the crystallization tempera- 
te ture (150-170°C) of conventional polyethylene tereph- 
thalate. Hence, even when said film is laminated on a 
metal plate and subjected to remelting treatment to 
make said film substantially unoriented, the film upon 
retorting after can manufcture shows rapid crystalliza- 
55 tion of polyester, wherein fine crystals may be generated 
but bulky crystals are not. When the crystallization peak 
temperature of the film under temperature rise is less 
than 80°C, film forming property becomes harmfully low. 
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For the crystallization peak temperature of the film as a 
whole to be within the aforementioned range when the 
film is under temperature rise, the crystallization peak 
temperatures of polyester layer A and polyester layer B 
under temperature rise are set to fall within 80-1 20°C. 
[0037] The film of the present invention may be a bi- 
axially oriented film or unoriented film. The method for 
biaxial orientation here may be sequential biaxial orien- 
tations, simulaneous biaxial orientation, or a combina- 
tion of the both. The sequential biaxial orientation typi- 
cally employs longitudinal orientation and then trans- 
verse orientation, but the order may be reversed. After 
biaxial orientation, heat treatment is preferably applied 
to fix the orientation of the polyester After biaxial orien- 
tation and before heat treatment, drawing may be ap- 
plied again in the longitudinal direction and/or trans- 
verse direction. In addition, corona discharge treatment 
or predetermined coating may be applied to one or both 
sides of a film, before or after drawing. 
[0038] The film of the present invention preferably 
shows shrink performance of the film as a whole of 0-3 
g/4 mm. A biaxially oriented film also preferably shows 
shrink performance in this range. When the shrink per- 
formance that the film potentially shows is high and the 
film is used to give a film-laminated metal plate, the film 
may shrink to cause delamination upon remelting treat- 
ment, or, when adhesion of polyester layer B to metal 
plate is sufficient, only the polyester layer A, which does 
not come into contact with the metal plate, may be dis- 
located (i.e., film deviation). 

[0039] The shrink performance of a film is made to fall 
within the aforementioned range by heat treatment while 
relaxing the film (for fixing orientation after drawing) at 
(melting peak temp erature-20)°C in a film forming proc- 
ess. In the present invention, the shrink performance of 
a film is measured by the method to be mentioned later. 
[0040] The film-laminated metal plate of the present 
invention comprises a metal plate and the inventive film 
laminated on the metal plate in such a manner that the 
polyester layer B comes into contact with the metal 
plate. The polyester layer A having releasing property 
constitutes the surface layer of the film-laminated metal 
plate. As a result, the film shows releasing property from 
a punch during drawing. 

[0041] The film can be laminated on a metal plate by 
any method. For example, dry lamination, thermal lam- 
ination and the like may be employed. To be specific, 
the polyester layer B of the film is placed on a metal plate 
heated to a temperature at which the polyester layer B 
melts. The plate with the film is passed through a nip roll 
in this state to allow the polyester layer B to melt. Then, 
the film is rapidly cooled at 10-40°C to cure and to be 
laminated on the metal plate. After passage through a 
nip roll, the film may be heat treated as necessary at a 
temperature at which the polyester layer B melts. 
[0042] The film may be laminated only on one surface 
of the metal plate or both. For lamination on both sides, 
simultaneous or successive lamination may be applied. 
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[0043] When the film-laminated metal plate of the 
present invention is to be formed into a two-piece can, 
the film is laminated on a metal plate, heated to a tem- 
perature not less than the melting point of the polyester 

5 constituting the film, and rapidly cooled to remove ori- 
entation of the polyester (remelting treatment). The ori- 
entation degree of the polyester in the film after remelt- 
ing treatment by X-ray observation becomes not more 
than 10%, and the film is substantially unoriented. A bi- 

10 axiaily oriented film comprising an oriented polyester 
does not deform or stretch easily. Hence, when the film 
laminated on a metal plate is a biaxially oriented film, 
the drawing step for forming a container part from the 
film-laminated metal plate becomes difficult. In a worst 

15 imaginable case, the film may be peeled off from the 
metal plate (delamination) or broken or scraped off dur- 
ing draw-wipe forming. When the film laminated on the 
metal plate is substantially unoriented, the film can fol- 
low deformation of the metal plate, so that the film is free 

20 of delamination or breakage. The film is therefore appli- 
cable to molding that accompanies plastic deformation 
of a metal, such as manufacture of a two-piece can. 
[0044] An unoriented film generally has lower 
strength and is susceptible to precipitation of oligomer 

25 and whitening, as compared to biaxially oriented films. 
However, the unoriented film of the present invention 
has sufficient strength free from breakage or scratch 
and is free of precipitation of oligomer and whitening. 
[0045] The film-laminated metal container of the 

30 present invention is obtained by appropriately forming 
the above-mentioned film-laminated metal plate com- 
prising an unoriented film. The shape of the container 
and the method for forming same are subject to no par- 
ticular limitation. Specifically, the container may be a so- 

35 called three-piece can obtained by forming the film-lam- 
inated metal plate into a cylindrical shape and seaming 
lids on the upper and lower openings of this cylinder, or 
a two-piece can obtained by drawing the film-laminated 
metal plate to form a container part and seaming a lid 

40 onto the upper opening of this container. 

[0046] With respect to the film-laminated metal con- 
tainer of the present invention, the film-laminated metal 
plate may be so formed as to make the film constitute 
the inner wall or outer wall of the container. In the case 

45 of a two-piece can, however, the film-laminated metal 
plate is preferably formed in such a manner that the film 
constitutes the inner wall, so that the polyester layer A 
superior in releasing property comes into contact with a 
punch and appropriate drawing is performed. In the 

so case of draw-wipe forming, the film surface to be in con- 
tact with the punch may be coated with a lubricant as 
necessary. When a lubricant is applied, the lubricant 
needs to be removed by evaporation, washing and the 
like after forming. 

55 [0047] In the film-laminated metal container of the 
present invention, moreover, the film constituting the 
barrel part of the container has been monoaxially orient- 
ed in the longitudinal direction, due to drawing for form- 
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ing the container, even when a film-laminated metal 
plate comprising an unoriented film after remelting treat- 
ment is used. 

[0048] The film-laminated metal container of the 
present invention may be printed as necessary. When 
printed, the same effect as achieved by remelting treat- 
ment can be afforded by baking of the ink. Therefore, 
orientation that occurred due to draw-wipe forming, as 
evidenced in the barrel part of a two-piece can, can be 
eliminated and the film can be restored to the unoriented 
state after the printing step. 

[0049] When the film is oriented like a two-piece can 
immediately after drawing, a remelting treatment by 
printing and the like is preferably applied. The film-lam- 
inated metal container preferably has a polyester orien- 
tation degree of the film of not more than 10% by an X- 
ray observation. 

[0050] The second embodiment of the present inven- 
tion is described in detail in the following. 
[0051] The polyester laminate film of the present in- 
vention comprises the following specific polyester layers 
constituting the surface layers. 
[0052] The polyester layer on one side of the inventive 
polyester laminate film (hereinafter this polyester layer 
is to be briefly referred to as polyester layer C) is ex- 
plained in the following. This layer is not brought into 
contact with the metal plate. 

[0053] The polyester layer C has a melting peak tem- 
perature of 200-260°C and a crystallization peak tem- 
perature of 60-1 00°C when the layer is under tempera- 
ture rise, and consists of a polyester composition C. 
[0054] The melting peak temperature of 200-260°C 
aims at preventing the polyester layer C from melting 
during lamination with a metal to be mentioned later. The 
melting peak temperature is preferably 210-250°C, 
more preferably 220-240°C. 

[0055] The polyester layer C has a crystallization 
peak temperature under temperature rise of 60-1 00°C. 
When the crystallization peak temperature of the layer 
under temperature rise is 60-1 00°C, whitening of the 
film and generation of white spots on the film after re- 
torting can be inhibited. This is because the crystalliza- 
tion peak temperature is lower than the crystallization 
temperature (150-170°C) of conventional polyethylene 
terephthalate. Hence, even when said film is laminated 
on a metal plate and subjected to remelting treatment 
to make said film substantially unoriented, the film upon 
retorting after can manufcture shows rapid crystalliza- 
tion of polyester, wherein fine crystals may be generated 
but bulky crystals are not. When the crystallization peak 
temperature of the layer under temperature rise is less 
than 80°C, film forming property becomes harmfully low. 
[0056] For the melting peak temperature and crystal- 
lization peak temperature under temperature rise of the 
polyester layer C to be within the above-mentioned 
ranges, one or more suitable polyesters may be added 
from among those to be added to the polyester compo- 
sition C, to achieve the desired melting peak tempera- 
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ture and crystallization peak temperature, or a polyester 
containing specific polymerizable components may be 
added to achieve the desired crystallization peak tem- 
perature. In the present invention, the melting peaktem- 
5 perature and crystallization peak temperature of the lay- 
er under temperature rise are measured by a method 
described below. 

[0057] The polyester to be contained in the polyester 
composition C is not particularly limited. Preferred are 
10 polyethylene terephthalate copolymer and polybutyrene 
terephthalate copolymer. 

[0058] Other copolymer components constituting the 
polyester include dicarboxylic acid component such as 
isophthalic acid, p-p-oxyethoxybenzoic acid, 2,6-naph- 

15 thalene dicarboxylic acid, 4,4 , -dicarboxydiphenyl, 4,4'- 
dicarboxybenzophenone, bis(4-carboxyphenyl)ethane, 
adipic acid, sebacic acid, 5-sodium sulfoisophthalate, 
cyclohexane-1 ,4-dicarboxylic acid, dimer acid and the 
like; glycol component such as propylene glycol, bu- 

20 tanediol, neopentyl glycol, diethylene glycol, cyclohex- 
ane dimethanol, ethylene oxide adduct of bisphenol A, 
polyethylene glycol, polypropylene glycol, polytetrame- 
thylene glycol and the like; and oxycarboxylic acid com- 
ponent such as p-oxybenzoic acid. Other copolymeriz- 

25 able components include a compound having amide 
bond, urethane bond, ether bond, carbonate bond and 
the like in small amounts. 

[0059] The above-mentioned polyester can be syn- 
thesized by a conventional method such as direct ester- 

30 ification wherein dicarboxylic acid and glycol are directly 
reacted; ester exchange wherein dimethyl dicarboxylate 
and glycol are reacted; and the like. These methods may 
be batch-wise or continuous. Alternatively, solid phase 
polymerization may be used to increase molecular 

35 weight The solid phase polymerization is advantageous 
in reducing the cyclic trimer content, as mentioned be- 
low. One or more kinds of the polyester(s) synthesized 
in this way may be added to the polyester composition 
C. 

40 [0060] The polyester composition C has a cyclic trim- 
er (e.g., ethylene terephthalate cyclic trimer) content of 
preferably not more than 0.7 wt%, more preferably not 
more than 0.6 wt%, and particularly preferably not more 
than 0.5 wt%. The cyclic trimer content of preferably not 

45 more than 0.7 wt% aims at suppressing the possible 
precipitation of oligomer in the film. As mentioned later, 
when a two-piece can is to be produced, a film-laminat- 
ed metal plate comprising the inventive film is subjected 
to a remelting treatment to make the film unoriented. An 

so unoriented polyester is more prone to precipitation of ol- 
igomer than an oriented polyester. When the unoriented 
polyester has a high cyclic trimer content and when a 
two-piece can having this film on the inner wall is filled 
with a beverage and subjected to heat treatment such 

55 as retorting, the oligomer elutes out easily. The eluted 
oligomer migrates into the beverage and degrades the 
taste and flavor of the content. In addition, a can having 
this film on the outer wall loses superior appearance 
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when the oligomer precipitates in the polyester layer C. 
[0061] The cyclic trimer (e.g., ethylene terephthalate 
cyclic trimer) content of the polyester composition C is 
set to 0.7 wt% or less by any method. For example, it 
may be extracted with water or an organic solvent from 
a film comprising the polyester layer C. Alternatively, 
polyester layer C may be formed from a polyester con- 
taining less cyclic trimer. Of these, the latter is econom- 
ically beneficial. 

[0062] In this latter method, the polyester containing 
less cyclic trimer may be produced by any method. For 
example, solid phase polymerization; heat treatment 
under reduced pressure or extraction with water or an 
organic solvent after polymerization; a method combin- 
ing these methods; and the like may be applied. Partic- 
ularly preferable method comprises producing a polyes- 
ter containing less cyclic trimer by solid phase polymer- 
ization and extracting the resulting polyester with water 
to reduce cyclic trimer. This method most effectively in- 
hibits production of cyclic trimer during film forming proc- 
ess. 

[0063] The above-mentioned polyester composition 
C contains other additives, such as inorganic fine parti- 
cles, incompatible thermoplastic resin, antioxidant, heat 
stabilizer, ultraviolet absorber, plasticizer, pigment, anti- 
static, lubricant, crystal nucleating agent and the like, as 
long as the above-mentioned requirements are met. 
[0064] Examples of the lubricant include inert inor- 
ganic particles such as silica, alumina, kaoline, clay, ti- 
tanium oxide, calcium phosphate, calcium carbonate, 
lithium fluoride, barium sulfate, carbon black and the 
like. When the lubricant is added to the polyester com- 
position C in a proportion of 0.05-1 wt%, the releasability 
from the mold during forming can be improved. When 
the inventive film is used for an outer wall of a metal 
container, an antioxidant is preferably added to the pol- 
yester composition C in a proportion of 0.01-1 wt%. 
[0065] When the above-mentioned various compo- 
nents are mixed, the polyester composition C preferably 
has an intrinsic viscosity of 0.6-1 .2. When the polyester 
composition C has an intrinsic viscosity of less than 0.6, 
the obtained film may have poor mechanical properties 
and when the intrinsic viscosity exceeds 1 .2, the film has 
excessive quality and the productivity of the starting pol- 
yester decreases, which is economically harmful. In the 
present invention, the intrinsic viscosity was measured 
by the method to be described below. 
[0066] The polyester layer on the other side of the in- 
ventive polyester laminate film (hereinafter this polyes- 
ter layer is to be briefly referred to as polyester layer D) 
is explained in the following. This layer is brought into 
contact with the metal plate. 

[0067] The polyester layer D has a melting peak tem- 
perature of 180-240°C and a crystallization peak tem- 
perature under temperature rise of the layer of 
60-1 00°C, and consists of a polyester composition D. 
[0068] The melting peak temperature of 180-240°C 
aims at allowing the polyester layer D to melt during pro- 



duction of a film-laminated metal plate, so that the pol- 
yester layer D can adhere to the metal plate. The melting 
peak temperature is preferably 190-230°C, more pref- 
erably 200-220°C. 

5 [0069] The crystallization peak temperature of the lay- 
er under temperature rise is 60-1 00°C. The crystalliza- 
tion peak temperature of the layer under temperature 
rise of 60-1 00°C aims at inhibiting the generation of 
bulky crystals (that cause whitening and white spots of 

10 the film) even when remelting treatment has been ap- 
plied, which bulky crystals being attributable to the re- 
torting after can manufacture, like polyester layer C. 
[0070] For the melting peak temperature and crystal- 
lization peak temperature under temperature rise of the 

'5 polyester layer D to be within the above-mentioned 
ranges, one or more suitable polyesters may be added 
from among those to be added to the polyester compo- 
sition D, to achieve the desired melting peak tempera- 
ture and crystallization peak temperature, or a polyester 

20 containing specific polymerizable components may be 
added to achieve the desired melting peak temperature 
and crystallization peak temperature. 
[0071] The melt peak temperature of the polyester 
layer D needs to be lower than that of the polyester layer 

25 c by 5-25°C. This aims at preventing the polyester layer 
C from melting when the polyester layer D is melted for 
the production of a film-laminated metal plate. 
[0072] The polyester to be contained in the polyester 
composition D is not particularly limited as long as it sat- 

30 isfies the above-mentioned requirements. Preferred are 
polyethylene terephthalate copolymer and polybutyrene 
terephthalate copolymer. Other copolymer components 
constituting the polyester include dicarboxylic acid com- 
ponent such as isophthalic acid, p-p-oxyethoxybenzoic 

35 acid, 2,6-naphthalene dicarboxylic acid, 4,4'-dicarboxy- 
diphenyl, 4,4'-dicarboxybenzophenone, bis(4-carboxy- 
phenyl)ethane, adipic acid, sebacic acid, 5-sodium sul- 
foisophthalate, cyclohexane-1 ,4-dicarboxylic acid, dirti- 
er acid and the like; glycol component such as propylene 

40 glycol, butanediol, neopentyl glycol, diethylene glycol, 
cyclohexane dimethanol, ethylene oxide adduct of bi- 
sphenol A, polyethylene glycol, polypropylene glycol, 
polytetram ethylene glycol and the like; and oxycarbox- 
ylic acid component such as p-oxybenzoic acid. Other 

45 copolymerizable components include a compound hav- 
ing amide bond, urethane bond, ether bond, carbonate 
bond and the like in small amounts. 
[0073] The synthetic method of the above-mentioned 
polyester, additives for polyester composition D on de- 

50 mand, intrinsic viscosity of polyester composition D, and 
the like may be those described with regard to polyester 
composition C. 

[0074] In the inventive film, polyester layer C prefer- 
ably has a thickness of 3-20 u.m and polyester layer D 
55 preferably has a thickness of 3-20 \wn. When the poly- 
ester layer C has a thickness of less than 3 u,m, the film 
cannot show sufficient releasing property from a punch 
during drawing and the like. When the polyester layer D 
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has a thickness of less than 3 u.m, the film cannot show 
sufficient adhesive property. The film as a whole prefer- 
ably has a thickness of 1 0-40 um 
[0075] The inventive film need only be a laminate 
wherein one surface layer is the polyester layer C, and 
the other surface layer is the polyester layer D, It may 
not have a two-layer structure. Polyester layers having 
similar compositions to the polyester layer C and the pol- 
yester layer D, or different compositions may be further 
laminated between the polyester layer C and the poly- 
ester layer D to form a multi-layer structure. The method 
of lamination is subject to no particular limitation and 
multi-layer extrusion or extrusion lamination may be em- 
ployed. 

[0076] The inventive film as a whole preferably has a 
crystallization peak temperature under temperature rise 
of 60-1 00°C, not only when the polyester layer C and 
polyester layer D form a two-layer structure, but multi- 
layer structure. This temperature range aims at preven- 
tion of whitening and white spots of the film, which are 
caused by retorting. 

[0077] The film of the present invention may be a bi- 
axially oriented film or unoriented film. The method for 
biaxial orientation here may be a sequential biaxial ori- 
entation, simultaneous biaxial orientation, or a combi- 
nation of the both. The sequential biaxial orientation typ- 
ically employs longitudinal orientation and then trans- 
verse orientation, but the order may be reversed. After 
biaxial orientation, heat treatment is preferably applied 
to fix the orientation of the polyester. After biaxial orien- 
tation and before heat treatment, drawing may be ap- 
plied again in the longitudinal direction and/or trans- 
verse direction. In addition, corona discharge treatment 
or predetermined coating may be applied to one or both 
sides of a film, before or after drawing. 
[0078] The film of the present invention preferably 
shows shrink performance of the film as a whole of 0-3 
g/4 mm. A biaxially oriented film also preferably has 
shrink performance in this range. When the shrink per- 
formance that the film potentially possesses is high and 
the film is used to give a film-laminated metal plate, the 
film may shrink to cause delamination upon remelting 
treatment, or, when adhesion of polyester layer D to 
metal plate is sufficient, only the polyester layer C which 
does not come into contact with the metal plate may be 
dislocated (i.e., film deviation). 
[0079] The shrink performance of a film is made to fall 
within the aforementioned range by heat treatment while 
relaxing the film (for fixing orientation after drawing) at 
(melting peak temp erature-20)°C in a film forming proc- 
ess. In the present invention, the shrink performance of 
a film is measured by the method to be mentioned later. 
[0080] The film-laminated metal plate of the present 
invention comprises a metal plate and the inventive film 
laminated on the metal plate in such a manner that the 
polyester layer D comes into contact with the metal 
plate. The polyester layer D having adhesive property 
comes into contact with the metal plate. As a result, the 
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film shows superior adhesion to the metal plate. 
[0081] The film can be laminated on a metal plate by 
any method. For example, dry lamination, thermal lam- 
ination and the like may be employed. To be specific, 

5 the polyester layer D of the film is placed on a metal 
plate heated to a temperature at which the polyester lay- 
er D melts and the polyester C does not. The plate with 
the film is passed through a nip roll in this state to allow 
the polyester layer D to melt. Then, the film is rapidly 

10 cooled at 10-40°C to cure and to be laminated on the 
metal plate. After passage through a nip roll, the film 
may be heat treated as necessary at a temperature at 
which the polyester layer D melts. 
[0082] The film may be laminated only on one surface 

15 of the metal plate or both. For lamination on both sides, 
simultaneous or successive lamination may be applied. 
[0083] When the film-laminated metal plate of the 
present invention is to be formed into a two-piece can, 
the film is laminated on a metal plate, heated to a tem- 

20 perature not less than the melting point of the polyester, 
constituting the film, and rapidly cooled to remove ori- 
entation of the polyester (remelting treatment). The ori- 
entation degree of the polyester in the film after remelt- 
ing treatment by X-ray observation becomes not more 

25 than 1 0%, and the film is substantially unoriented. A bi- 
axially oriented film comprising an oriented polyester 
does not deform or stretch easily. Hence, when the film 
laminated on a metal plate is a biaxially oriented film, 
the drawing step for forming a container part from the 

30 film-laminated metal plate becomes difficult. In a worst 
imaginable case, the film may be peeled off from the 
metal plate (delamination) or broken or scraped off dur- 
ing draw-wipe forming. When the film laminated on the 
metal plate is substantially unoriented, the film can fol- 

35 low deformation of the metal plate, so that the film is free 
of delamination or breakage. The film is therefore appli- 
cable to molding accompanying plastic deformation of 
a metal, such as manufacture of a two-piece can. 
[0084] An unoriented film generally has lower 

40 strength and is susceptible to precipitation of oligomer 
and whitening, as compared to biaxially oriented films. 
However, the unoriented film of the present invention 
has sufficient strength free from breakage or scratch 
and is free of precipitation of oligomer and whitening. 

45 [0085] The film-laminated metal container of the 
present invention is obtained by appropriately forming 
the above-mentioned film-laminated metal plate com- 
prising an unoriented film. The shape of the container 
and the method for forming same are subject to no par- 

50 ticular limitation. Specifically, the container may be a so- 
called three-piece can obtained by forming the film-lam- 
inated metal plate into a cylindrical shape and seaming 
lids on the upper and lower openings of this cylinder, or 
a two-piece can obtained by drawing the film- laminated 

55 metal plate to form a container part and seaming a lid 
onto the upper opening of this container. 
[0086] With respect to the film-laminated metal con- 
tainer of the present invention, the film-laminated metal 
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plate may be so formed as to have the film constituting 
the inner wall or outer wall of the container. In particular, 
the inventive film is free of precipitation of oligomer and 
whitening of the film, which are caused by retorting treat- 
ment when remelting treatment has been applied, so 
that it is preferably used for the outer wall of a container 
that is required to have superior appearance. 
[0087] In the case of draw-wipe forming, the film sur- 
face to.be in contact with the punch may be coated with 
a lubricant as necessary. When a lubricant is applied, 
the lubricant needs to be removed by evaporation, 
washing and the like after forming. 
[0088] In the film-laminated metal container of the 
present invention, moreover, the film constituting the 
barrel part of the container has been monoaxially orient- 
ed in the longitudinal direction, due to drawing for form- 
ing the container, even when a film-laminated metal 
plate comprising an unoriented film after remelting treat- 
ment is used. 

[0089] The film-laminated metal container of the 
present invention may be printed as necessary. When 
printed, the same effect as achieved by remelting treat- 
ment can be afforded by baking of the ink. Therefore, 
orientation that occurred due to draw-wipe forming, as 
evidenced in the barrel part of a two-piece can, can be 
eliminated and the film can be restored to the unoriented 
state after the printing step. 

[0090] When the film is oriented like a two-piece can 
immediately after drawing, a remelting treatment by 
printing and the like is preferably applied. The film-lam- 
inated metal container preferably has a polyester orien- 
tation degree of the film of not more than 1 0% by an X- 
ray observation. 

< Measurement method> 

1. Crystallization peaktemperatu re when the film (layer) 
is under temperature rise 

[0091] A sample was melted by heating at 300°C for 
5 minutes and rapidly cooled with liquid nitrogen. Using 
differential scanning calorimeter, the temperature peak 
of exotherm produced by crystallization was measured 
while heating 1 0 mg thereof at a temperature elevating 
rate of 10°C/min. The obtained value was taken as a 
crystallization peak temperature when the film (layer) is 
under temperature rise. 

2. Melting peak temperature 

[0092] A sample was melted by heating at 300° C for 
5 minutes and rapidly cooled with liquid nitrogen. Using 
differential scanning calorimeter, the temperature peak 
of absorption caused by melting of crystals was meas- 
ured while heating 10 mg thereof at a temperature ele- 
vating rate of 10°C/min. The obtained value was taken 
as a melting peak temperature. 



3. Intrinsic viscosity 

[0093] A sample was dissolved in a mixed solvent of 
phenolAetrachloroethane (6/4 weight ratio) at a concen- 
5 tration of 0.4g/dl, and intrinsic viscosity was measured 
using an Ubbelohde's viscometer at 30°C. 

4. Degree of orientation of film by X-ray observation 

[0094] A film before lamination, a film-laminated metal 
plate after remelting treatment and a film-laminated met- 
al container after retorting were examined for diffraction 
curves using RINT type X-ray diffraction apparatus 
(manufactured by Rigaku) under the conditions of elec- 
trode Cu, tube voltage 40 kV and tube current 35 mA. 
The ratio of peak height in the range of 20=20° - 30° to 
that of the film before lamination was taken as the de- 
gree of orientation. 



[0095] Load curves of the samples cut in width 4 mm 
x length 20 mm were obtained using a heat machine 
analyzer at sample holder interval 10 mm, initial load 5 
25 gf, temperature elevation at 10°C/min from 30°C, and 
the maximum shrink performance was obtained there- 
from. 

Example 1 

30 

[Preparation of polyester laminate film] 

[0096] As the starting material of polyester layer A, 
polyester composition A was used, which comprised 
35 polyethylene terephthalate (50 wt%) comprising 
crosslinked spherical polymethyl methacrylate (5 wt%, 
average particle size 2 urn), coagulation type silica par- 
ticles (0.3 wt%, average particle size 1 .5 u.m) and eth- 
yleneterephthalate cyclic trimer (0.4 wt%), which had an 
^0 intrinsic viscosity of 0.7, and which was obtained by low 
oligomerization under a high temperature nitrogen at- 
mosphere, and polybutyrene terephthalate (50 wt%) 
having an intrinsic viscosity of 1.4, which was afforded 
an increased molecular weight under a solid phase 
45 treatment in vacuo after polymerization. The polyester 
composition A had an intrinsic viscosity of 0.75. 
[0097] As the starting material of polyester layer B, 
polyester composition B was used, which comprised a 
polyester consisting of a dicarboxylic acid component 
so comprising a terephthalic acid unit (90 mol%) and a C 36 
dimer acid unit (10 mol%), and a diol component com- 
prising an ethylene glycol unit (70 mol%) and a butane- 
diol unit (30 mol%). The polyester composition B had an 
intrinsic viscosity of 0.82. 
55 [0098] Composition A and composition B were melted 
in separate extruders and the melted compositions were 
mixed in a dye, extruded and rapidly cooled to give an 
unoriented laminate sheet 
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[0099] This unoriented laminate sheet was drawn 3.3 
times in the longitudinal direction at preheating temper- 
ature of 65°C, drawing temperature of 100°C, and 4.0 
times in the transverse direction at preheating temper- 
ature of 65°C, drawing temperature of 90°C in a tenter, 
followed by heat treatment at 210°C for 8 seconds and 
5% relaxing treatment at 190°C, to give a biaxially ori- 
ented laminate film having a thickness of 20 u.m (thick- 
ness of polyester layer A, 1 0 urn, thickness of polyester 
layer B, 1 0 u.m). This film had a crystallization peak tem- 
perature of 88°C when the film was under temperature 
rise, polyester layer A had a crystallization peak temper- 
ature of 82° C when the layer A was under temperature 
rise, and polyester layer B had a crystallization peak 
temperature of 98°C when the layer B was under tem- 
perature rise. The shrink performance of the film was 
2.2 g/4 mm. 

[Preparation of film-laminated metal plate] 

[0100] The polyester laminate films prepared in the 
above were placed on both surfaces of a preheated tin 
free steel in such a manner that polyester layer B came 
into contact with the metal plate and passed through a 
nip roll, to give a steel plate laminated with the film on 
both sides. During lamination, initial adhesive proper- 
ties, variation in tension or winding around the nip roll 
were not observed, and the film of this Example had fine 
laminating property. This film-laminated steel plate was 
subjected to remelting treatment (rapid cooling in water 
tank at 10-40°C after heat treatment). The film had an 
orientation degree of 5% by an X-ray observation. 

[Preparation of film-laminated metal container] 

[01 01 ] The steel plate laminated with the film on both 
sides prepared in the above was subjected to draw-wipe 
forming to constitute an inner wall of the container with 
the film (plate thickness decrease 30%), whereby a film- 
laminated metal container was formed. During forming, 
peeling off or breakage of the film was not observed and 
the releasing property from the mold was fine. After 
printing on the outside surface, it was varnished and 
heat cured, followed by rapid cooling with cold air. 
[0102] The container thus formed was filled with a soft 
drink and a lid with a pull tab was seamed thereon. The 
container was retorted at 125°C for 30 minutes to give 
a two-piece drink can. In the can, the film had an orien- 
tation degree of 3% by X-ray observation, and was free 
of whitening or white spots produced by retorting. The 
precipitation of oligomer in the film and elution of the 
oligomer into the drink from the film were void. Moreo- 
ver, the film was free of breakage or influence on the 
content as a result of the impact from the outside which 
is predictable during distribution process, and the can 
had sufficient property as a beverage can. 



Example 2 

[Preparation of laminate polyester film] 

5 [0103] As the starting material of polyester layer C, 
polyester composition C was used, which comprised 
polyethylene terephthalate (20 wt%) comprising coagu- 
lation type silica particles (0.5 wt%, average particle size 
1.5 u.m) and ethyleneterephthalate cyclic trimer (0.4 

10 wt%), which had an intrinsic viscosity of 0.7, and which 
was obtained by low oligomerization under a high tem- 
perature nitrogen atmosphere, and polybutyrene 
terephthalate (80 wt%) having an intrinsic viscosity of 
1 .4, which was afforded an increased molecular weight 

15 by a solid phase treatment in vacuo after polymerization. 
The polyester composition C had an intrinsic viscosity 
of 0.92. 

[0104] As the starting material of polyester layer D, 
polyester composition D was used, which comprised a 

20 polyester consisting of a dicarboxylic acid component 
comprising a terephthalic acid unit (85 mol%) and an 
isophthalic acid unit (15 mol%), and a diol component 
comprising an ethylene glycol unit (35 mol%) and a bu- 
tanediol unit (65 mol%). The polyester composition D 

25 had an intrinsic viscosity of 0.78. 

[0105] The composition C and composition D were 
melted in separate extruders and the melted composi- 
tions were mixed in a dye, extruded and rapidly cooled 
to give an unoriented laminate sheet. 

30 [0106] This unoriented laminate sheet was drawn 3.3 
times in the longitudinal direction at preheating temper- 
ature of 65°C, drawing temperature of 100°C, and 4.0 
times in the transverse direction at preheating temper- 
ature of 65°C, drawing temperature of 90°C in a tenter, 

35 followed by heat treatment at 21 0°C for 8 seconds and 
5% relaxing treatment at 1 90°C, to give a biaxially ori- 
ented laminate film having a thickness of 12 um (thick- 
ness of polyester layer C, 6 um, thickness of polyester 
layer D, 6 u.m). This film had a crystallization peak tem- 

40 perature of 72° C when the film was under temperature 
rise; polyester layer C had a melting peak temperature 
of 228°C and a crystallization peak temperature of 63°C 
when the layer C was under temperature rise; and pol- 
yester layer D had a melting peak temperature of 208° C 

45 and a crystallization peak temperature of 88°C when the 
layer D was under temperature rise. The shrink perform- 
ance of the film was 0.8 g/4 mm. 

[Preparation of film-laminated metal plate] 

50 

[0107] The polyester laminate film prepared in the 
above was placed on one surface of a preheated alumi- 
num alloy plate in such a manner that polyester layer D 
came into contact with the metal plate and passed 
55 through a nip roll, to give an aluminum alloy plate lami- 
nated with the film on one side. During lamination, initial 
adhesive properties, variation in tension or winding 
around the nip roll were not observed, and the film of 
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this Example had fine laminating property. This film-lam- 
inated aluminum alloy plate was subjected to remelting 
treatment (rapid cooling in water tank at 10-40°C after 
heat treatment). The film had an orientation degree of 
5% by an X-ray observation. 5 

[Preparation of film-laminated metal container] 

[0108] The film-laminated aluminum alloy plate pre- 
pared in the above was subjected to draw-wipe forming w 
to constitute an outer wall of the container with the film 
(plate thickness decrease 55%), whereby a film-lami- 
nated metal container was formed. During forming, 
peeling off or breakage of the film was not observed and 
the releasing property from the mold was fine. After is 
printing on the outside surface of the film-laminated bar- 
rel part, it was varnished and heat cured, which was fol- 
lowed by rapid cooling with cold air. 
[01 09] The container thus formed was filled with a soft 
drink and a lid with a pull tab was seamed thereon. The 20 
container was retorted at 125°C for 30 minutes to give 
a two-piece drink can. In the can, the film had an orien- 
tation degree of 4% by X-ray observation, and the outer 
wall of the drink can was free of whitening or white spots 
due to retorting. 25 
[01 1 0] The polyester laminate film of the first embod- 
iment of the present invention has a lower crystallization 
peak temperature when the film is under temperature 
rise, as compared to conventional polyethylene tereph- 
thalate. As a consequence, the film is free of whitening 30 
upon retorting, even after the film is subjected to remelt- 
ing treatment and rapid cooling for noncrystallization 
and unorienting. Therefore, the film serves well as a 
laminate film for food containers and beverage cans that 
undergo retort sterilization. Inasmuch as the polyester 35 
layer on one surface contains a large amount of a lubri- 
cant and has releasing property, the film serves well as 
a laminate film for a metal plate, which is required to 
have releasing property from a mold during manufacture 
of containers such as a two-piece can. The polyester *o 
layer on the other surface contains a large amount of 
dimer acid and the film is superior in impact resistance. 
Hence, the film serves well as a laminate film for a metal 
container which is susceptible to damage due to impact 
during distribution process. *5 
[0111] In the film-laminated metal plate after remelt- 
ing treatment, the film is substantially unoriented and 
capable of following plastic deformation of metal plate. 
Hence, the film serves well as a laminate film for a metal 
plate associated with such processing. 50 
[01 12] In the film-laminated metal plate of the present 
invention, the film is superior in adhesive properties to 
a metal plate. Thus, the plate can undergo molding and 
heat treatment. In particular, since the surface free from 
contact with a metal plate consists of a polyester layer 55 
having superior releasing property, it is suitably used in 
processing, such as drawing, that requires releasing 
property from a mold such as a punch. 
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[0113] The film-laminated metal container of the 
present invention is free of whitening or precipitation of 
oligomer possibly caused by retorting after manufacture 
of containers and packing of food, and is superior in im- 
pact resistance and adhesive properties. This is attrib- 
utable to the properties of the laminated film, and the 
film can be suitably used for the outer wall of a container 
that requires good appearance, as well as the inner wall 
of a container that requires no influence on the flavor or 
taste of the content. 

[0114] The polyester laminate film which is the sec- 
ond embodiment of the present invention has a lower 
crystallization peak temperature when the film is under 
temperature rise, as compared to conventional polyeth- 
ylene terephthalate. As a consequence, the film is free 
of whitening upon retorting, even after the film is sub- 
jected to remelting treatment and rapid cooling for non- 
crystallization and unorienting. Therefore, the film 
serves well as a laminate film for food containers and 
beverage cans that undergo retort sterilization. The pol- 
yester layer on the other side melts and can adhere di- 
rectly to a metal plate while exhibiting superior adhesive 
properties. 

[0115] Inasmuch as the film laminated on the metal 
plate after remelting treatment is substantially unorient- 
ed, the film can follow plastic deformation of a metal 
plate and the film is applicable as a film to be laminated 
on a metal plate that undergoes such processing. 
[0116] In the film-laminated metal plate of the present 
invention, the film is superior in adhesive properties to 
a metal plate, so that it can be applied to molding and 
heat treatment 

[0117] The film-laminated metal container of the 
present invention is free of whitening or precipitation of 
oligomer possibly caused by retorting after manufacture 
of containers and packing of food. This is attributable to 
the property of the laminated film, and the film is suitably 
used for the outer wall of a container that requires good 
appearance. 

[0118] A polyester laminate film comprising plural pol- 
yester layers, which comprises one surface layer com- 
prising a polyester and a lubricant having an average 
particle size of 1 -3 urn in a proportion of 1 -5 wt% and 
the other surface layer comprising a polyester, wherein 
5-15 mol% of the entire acid component is a dimer acid 
component, the poyester laminate film having a crystal- 
lization peak temperature of 80-1 20°C under tempera- 
ture rise of the film. 

[0119] The polyester laminate film as above which 
has been biaxially oriented. 

[0120] A film-laminated metal plate comprising a met- 
al plate and the polyester laminate film as above lami- 
nated on the metal plate in such a manner that said other 
surface layer of the film is in contact with the metal plate. 
[0121] The film-laminated metal plate as above 
wherein the film is obtained by rapid cooling after heat 
treatment, so that the film is substantially noncrystalline 
and unoriented. 
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[01 22] A film-laminated metal container comprising a 
metal container and the polyester laminate film of claim 
as above, said film being laminated on the inner wall of 
the metal container in such a mannerthat said other sur- 
face layer of the film is in contact with the metal contain- 
er. 

[0123] A film-laminated metal container obtained by 
forming the film-laminated metal plate as above in such 
a manner that the film constitutes an inner wall of the 
film-laminated metal container. 
[0124] The film-laminated metal container as above 
wherein the film is obtained by rapid cooling after heat 
treatment, so that the film is substantially noncrystalline 
and unoriented. 

[0125] The film-laminated metal container as above 
which is a two-piece can. 

[01 26] A polyester laminate film comprising plural pol- 
yester layers, which comprises one polyester surface 
layer having a melting peak temperature of 200-260°C 
and a crystallization peak temperature of 60-1 00°C un- 
der temperature rise of the layer, and the other polyester 
surface layer having a melting peak temperature of 
180-240°C and a crystallization peak temperature of 
60-1 00°C under temperature rise of the layer, wherein 
the melting peak temperature of said one polyester sur- 
face layer is higher by 5-25°C than the melting peak 
temperature of said other polyester surface layer. 
[0127] The polyester laminate film as above which 
has been biaxially oriented. 

[01 28] A film-laminated metal plate comprising a met- 
al plate and the polyester laminate film as above lami- 
nated on the metal plate in such a mannerthat said other 
surface layer of the film is in contact with the metal plate. 
[0129] The film- laminated metal plate as above 
wherein the film is obtained by rapid cooling after heat 
treatment, so that the film is substantially noncrystalline 
and unoriented. 

[01 30] A film-laminated metal container comprising a 
metal container and the polyester laminate film as above 
said film being laminated on the outer wall of the metal 
container in such a manner that said other surface layer 
of the film is in contact with the metal container. 
[0131] A film-laminated metal container obtained by 
forming the film-laminated metal plate as above in such 
a manner that the film constitutes an outer wall of the 
film-laminated metal container. 
[0132] The film-laminated metal container as above 
wherein the film is obtained by rapid cooling after heat 
treatment, so that the film is substantially noncrystalline 
and unoriented. 

[0133] The film-laminated metal container as above 
which is a two-piece can. 
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prising a polyester and a lubricant having an aver- 
age particle size of 1 -3 u,m in a proportion of 1 -5 
wt% and the other surface layer comprising a poly- 
ester, wherein 5-15 mol% of the entire acid compo- 
nent is a dimer acid component, the poyester lam- 
inate film having a crystallization peak temperature 
of 80-1 20°C under temperature rise of the film. 

2. The polyester laminate film of claim 1, which has 
been biaxially oriented. 

3. A film-laminated metal plate comprising a metal 
plate and the polyester laminate film of claim 1 or 
claim 2 laminated on the metal plate in such a man- 
ner that said other surface layer of the film is in con- 
tact with the metal plate. 

4. The film-laminated metal plate of claim 3, wherein 
the film is obtained by rapid cooling after heat treat- 
ment, so that the film is substantially noncrystalline 
and unoriented. 

5. A film-laminated metal container comprising a met- 
al container and the polyester laminate film of claim 
1 or claim 2, said film being laminated on the inner 
wall of the metal container in such a manner that 
said other surface layer of the film is in contact with 
the metal container. 



30 6. A film-laminated metal container obtained by form- 
ing the film-laminated metal plate of claim 3 or claim 

4 in such a manner that the film constitutes an inner 
wall of the film-laminated metal container. 

35 7. The film-laminated metal container of claim 5 or 
claim 6, wherein the film is obtained by rapid cooling 
after heat treatment, so that the film is substantially 
noncrystalline and unoriented. 

40 8. The film-laminated metal container of any of claims 

5 to 7, which is a two-piece can. 
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1 . A polyester laminate film comprising plural polyes- 
ter layers, which comprises one surface layer com- 
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